Background: Inhibitors of HMG-CoA-reductase reduce cardiovascular mortality through the mechanisms yet elucidated. Most ischemic events are secondary to disruption of atherosclerotic plaques highly infiltrated by macrophages. Objectives: To study the effect of the 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA)-reductase inhibitor simvastatin on the potential mechanisms involved in the recruitment of monocytic cells into the vessel wall. Methodology: This experimental study was carried out in the
INTRODUCTION
Cholesterol-lowering drugs slow the progression of coronary atherosclerosis and diminish the incidence of ischemic event.¹ Moreover, the inhibitors of the 3-hydroxy-3methyl-glutaryl-coenzyme A (HMG-CoA)-reductase also reduce total and coronary mortality, both in secondary and in primary prevention. 2, 3 Acute ischemic events are mainly secondary to plaque disruption and thrombosis. Although it is well known that lipid-rich plaques are more prone to rupture, the mechanisms by which HMG-CoA-reductase inhibitors reduce coronary events and not completely understood. Macrophage infiltration has been related to unstable coronary syndromes, probably because these cells secrete proteolytic enzymes which weaken the cap of the lesion. 4, 5 The purpose of this study was to determine the effect of the HMG-CoA-reductase inhibitor simvastatin on the neointimal content of macrophages in an experimental model of atherosclerosis in rats.
METHODOLOGY
This experimental study was carried out in the Laboratory of the Department of Pharmacology & Therapeutics, BSMMU, Shahbag, Dhaka, during the period from 1 st July 2008 to 30 th June 2009. Fifty healthy Long-Evans Norwegian male rats aged between 3-4 months and weighing between 180-200gm were randomly selected and divided into 3 groups (A, B & C). Control group A (n=10) were fed on standard rat diet for 8 weeks, Vehicle fed group B (n=10) were fed soybean oil at a dose of 1ml once daily for 8 weeks and 2.0% cholesterol fed group C (n=30) were fed a 2.0% cholesterol enriched diet (suspension of cholesterol powder in soybean oil) at a dose of 100mg/ml of 2ml once daily for 8 weeks. After 8 weeks 10 rats of each group were sacrificed and remaining 20 rats of group C were continued to the part II of the experiment and divided into two groups. Group-I (cholesterol fed control group, n=10) and Group-II (simvastatin treated group). Group-I fed 0.5ml of o.1% cholesterol enriched diet once daily to maintain atherosclerotic state & Group-II treated with 1ml of 60mg/ml simvastatin at a dose of 300mg/Kg/day along with 0.5ml of 0.1% cholesterol enriched diet. After 8 weeks all the rats of two group were sacrificed. All the sacrifice was done under anesthesia with chloroform. Blood from each rat was collected from carotid artery for measurement of serum lipid profile by enzymatic method and the aorta was separated from the surrounding viscera, inner thoracic & abdominal wall and dissected out to preserved for histopathological study. 6 Morphological study of the aorta was done under microscope after preparation & staining of the aortic tissue slide 7 . Intima-media ratio was measured using Image-proplus software 6 .
All the data obtained from the experiments have been expressed as mean + standard deviation (mean + SD). One-way analysis of variance (ANOVA) followed by Bonferroni test was used for comparisons between groups. Statistical significance was accepted at the level of 5% (p<0.05). Statistical analysis was performed using SPSS software version 16 for windows.
RESULTS
Part-I of the experiment was carried out to determine the effect of 8 weeks feeding of 2.0% cholesterol diet on the lipid profile (Table I) and morphology of aortic tissue of rat (Table II) .
Table I
Effect of 2.0% cholesterol feeding for 8 weeks on lipid profile of rats. Part-II of the experiment was carried out to determine the effects of 8 weeks feeding of 2.0% cholesterol diet followed by another 8 weeks feeding of 0.1% cholesterol diet with simvastatin treatment on the lipid profile (Table  III) and morphology of aortic tissue of rat (Table IV) .
In experiment-II there were marked decrease in serum cholesterol level and intima-media ratio of aorta in simvastatin treated group (II) as compared to cholesterol fed control group (I) and the change were highly significant (p<0.001).
HISTOPATHOLOGICAL EXAMINATION
Hisopathological Examination of thoracic aorta specimen of 2.0 % cholesterol fed rats under microscope showing narrowing of the lumen of aorta due to gross atherosclerotic plaque in sub endothelial region. There were foam cells, inflammatory cells and fat leaden smooth muscle cells found in sub endothelial region. Middle layer (Media) of the aorta was thin (Figure-1 ).
After Simvastatin treatment there were no foam cells, inflammatory cells and fat leaden smooth muscle cells in sub endothelial region of aorta. Thickness of the middle layer of the aorta was increased. The intima and media region are resembling near normal (Figure-2 ).
HMG-COA Reductase Inhibition by Simvastatin Reduces Neointimal Inflammation in a Rat Model of Atherosclerosis

DISCUSSION
The present work has demonstrated that in a rat model of atherosclerosis the HMG-CoA-reductase inhibitor simvastatin reduces the inflammatory component in the atherosclerotic lesion. This effect could help to explain the reduction in ischemic event observed upon statin treatment in clinical trials.
Simvastatin decreases serum cholesterol, triglyceride, LDL-C & increase HDL-C level, which resembles to the findings of few other studies. 8, 9 Hypolipidaemic benefit of simvastatin in this study is due to its inhibitory effect on HMG-CoA-reductase and mevalonic acid which are essential for cholesterol synthesis. 9 It is well known that acute ischemic events are usually due to the rupture of unstable plaques independently of their size. 4 In our model, treatment with simvastatin resulted in the abolition of macrophage infiltration. It must be emphasized that simvastatin treatment was not started at the beginning of the experiment but after 8 weeks of hyperlipidemic diet, in an attempt to imitate the conditions of human atherosclerosis, where statins are used in most cases once atherogenesis has begun.
Most thromboses of vessels with atherosclerotic lesions are preceded by a fissure that allows the lipid core to contact the circulating blood. 10, 11 An inflammatory reaction plays an important role in this rupture, and the presence of macrophages in the surroundings of the fissured plaques from patients with acute coronary syndromes has also been demonstrated. 4, 5 These cells can release proteolytic enzymes that degrade the fibrotic cap of the lesion, making it prone to rupture. 12 The presence of macrophages in the lesion is favoured by chemoattractants such as oxidized low density lipoprotein (OX-LDL) and MCP-I. In this sense, the lipid lowering effect of simvastatin would not only reduced the generation of OX-LDL but also the synthesis of MCP-I (Monocyte chemoattractant protein-I). This chemokine is present in human atherosclerotic lesions, mainly in the areas infiltrated by macrophages.
3,14 Simvastatin has some additional mechanisms involved in the neointima infiltration, such as the expression of adhesion molecules and other chemokines T.
This study shows simvastatin treated group, the histopathological examination of aorta revealed that there were no foam cells, inflammatory cells and fat leaden smooth muscle cells in subendothelial region and increase the thickness of middle layer of the aorta which might be due to inhibition of fibrinogen induced smooth muscle cell proliferation and migration 15 and reduced expression of proinflammatory cytokines and chemokines 16 and reverse endothelial disfunction by prevention of LDL-Oxidation and increase NO bioavalibility. 17 In this study, decrease in intima-media ratio of the aorta in simvastatin treated group. This may be due to anti-inflammatory actions, property to reverse endothelial dysfunction by prevention of LDL-Oxidation, stabilize atheromatus plaques by reducing the lipid core, inhibiting inflammation increasing collagen production, altering smooth muscle cell accumulation and suppressing angiogenesis in the atheromatous plaque which is similar to the other studies.
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CONCLUSION
As a whole, our results demonstrate that simvastatin reduces the inflammatory features in the neointima and suggest a potential explanation for the reduction of ischemic event observed with HMG-CoAreductase inhibitors in clinical trials. They also indicate that a part of this effect could be due to a direct action of this drug on the atherosclerotic lesions, although further work is needed to evaluate its contribution.
Figure 1
Photomicrograph showing histological cross-section of thoracic aorta specimen of rat fed a 2.0% cholesterol-enriched diet for 8 weeks. Magnification (X40)
Figure 2
Photomicrograph showing histological cross-section of thoracic aorta specimen of rat fed 2.0% cholesterol diet for 8 weeks then treated with Simvastatin for another 8 weeks. Magnification (X10) Bangladesh Journal of Physiology and Pharmacology
